Abstract: Regeneration and tissue repair processes consist of a sequence of molecular and cellular events which occur after the onset of a tissue lesion in order to restore the damaged tissue. The exsudative, proliferative, and extracellular matrix remodeling phases are sequential events that occur through the integration of dynamic processes involving soluble mediators, blood cells, and parenchymal cells. Exsudative phenomena that take place after injury contribute to the development of tissue edema. The proliferative stage seeks to reduce the area of tissue injury by contracting myofibroblasts and fibroplasia. At this stage, angiogenesis and reepithelialization processes can still be observed. Endothelial cells are able to differentiate into mesenchymal components, and this difference appears to be finely orchestrated by a set of signaling proteins that have been studied in the literature. This pathway is known as Hedgehog. The purpose of this review is to describe the various cellular and molecular aspects involved in the skin healing process. 
INFLAMMATORY STAGE
In a vascular inflammatory response, the lesioned blood vessels contract and the leaked blood coagulates, contributing to the maintenance of its integrity. The coagulation consists of an aggregation of thrombocytes and platelets in a fibrin network, relying on the action of specific factors through the activation and aggregation of these cells. 5 The fibrin network, in addition to reestablishing homeostasis and forming a barrier against the invasion of microorganisms, organizes the necessary temporary matrix for cell migration ( and reactive oxygen species, as well as facilitate the clean-up of various cell debris. 6 Buckley argues that the interaction of leukocytes and stromal cells during an acute inflammatory response resolves around the inflammatory focus. 7 Neutrophils are known for expressing many pro-inflammatory cytokines and a large quantity of highly active antimicrobial substances, such as reactive oxygen species (ROS), cationic peptides, and proteases at the location of the lesion. The inflammatory response continues with the active recruitment of the neutrophils in response to the activation of the complement system, platelet degranulation, and bacterial degradation products. 8 These are attracted by many inflammatory cytokines produced by activated platelets, endothelial cells, and degradation products of pathogenic agents. 9 In this manner, the neutrophils are the primary activated and recruited cells that play a role in the clean-up of the tissue, as well as contribute to the death of invading agents. The subsequent development of the blood vessels, according to Gonçalves et al., involves the production of collateral veins through two mechanisms: germination and cell division. 17 The resulting vascular plexus is remodeled to be differentiated in large and small blood vessels. The endothelium is then filled with both accessory and smooth muscle cells. The newly formed microvasulature makes it possible to transport fluid, oxygen, nutrients, and immune-competent cells to the stroma. 18 In addition to the active participation of endothelial and lymphocyte cells in this biological process, pericytes constitute a cell group stemming from the mesenchymal strain of smooth muscle cells, described many decades ago. 19 The aforementioned cells appear as solitary entities, sharing the basal membrane of blood vessels and endothelial cells (Figure 3 ). 20 The pericytes are lightly-colored connective tissue cells containing long and thin cytoplasmatic processes in a position immediately outside of the endothelium of the blood capillaries and small venules into which the capillaries empty themselves. According to Ribatti et al., Charles Rouget, in 1873, was the first to describe such non-pigmented cells that presented contractible elements. 21 However, these authors were unable to stain them. By contrast, Mayer, in 1902, using methylene blue stain, was able to view these cells, which were defined as pericytes by Zimmermann in 1923, due to their position on and around the blood vessels, with their processes wrapped around the basal surface of the endothelium.
Through long cytoplasmatic extensions that stretch and surround the endothelial tube, the pericyte makes focal contact with the endothelium through specialized junctures. 22 Additionally, such a cell influences the stability of the blood vessel through the deposition of the matrix and/or the release and activation of signs that promote the differentiation or compliance of the endothelial cells. 23, 24 Pericytes are mural cells of micro-blood vessels involved in the basal membrane, which run continuously along the endothelial basal membrane. Some pericytes are most likely mesenchymal or progenitor cell strains that form adipocytes, cartilage, bone, and muscle. 22 There is substantive evidence that the pericytes retain a mesenchymal potentiality during adulthood that is enough to create not only fibroblasts, but also smooth muscle cells. 25 These cell elements can present pluripotent cell characteristics, which constitute an important "source of cell reserve." Though the plasticity of peri-
cytes has yet to be fully studied, Farrington-Rock et al. reported its potential for differentiation into osteoblastos, chondrocytes, fibroblasts, leiomyocytes, and adipocytes. 26 This property seems to be quite pertinent to tissue repair, given that these cells can offer an overall contribution to the restocking of scar tissue. process to generate the newly stratified epidermis ( Figure 6 ).
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REMODELING STAGE
The third phase of healing consists of remodeling, which begins two to three weeks after the onset of the lesion and can last for one year or more. The core aim of the remodeling stage is to achieve the maximum tensile strength through reorganization, degradation, and resynthesis of the extracellular matrix. In this final stage of the lesion's healing, an attempt to recover the normal tissue structure occurs, and the granulation tissue is gradually remodeled, forming scar tissue that is less cellular and vascular³ and that exhibits a progressive increase in its concentration of collagen fibers (Figure 7 ).
FIgure 4:
Electromicrography presenting the part of the cytoplasm of a fibroblast that exhibits the hyperplasia of the endoplasmatic reticulum and mitochondria, illustrating an intense synthesis activity (Scanning Electron Microscopy -12,000X).
FIgure 5:
Neoangiogenesis demonstrated by an immunomarker with an anti-alpha smooth muscle actin antibody in rat skin, three days after inducing the standard skin wound (Immuno-histochemical -100X).
FIgure 6:
Fibroplasia area demonstrating the absence of skin annexes in the extracellular matrix and complete reepithelialization of the epidermis (hematoxylin-eosin -100X) This stage is marked by the maturing of the elements with deep changes in the extracellular matrix and the resolution of the initial inflammation. As soon as the surface of the lesion is covered by a monolayer of keratinocytes, its epidermal migration ceases and a new stratified epidermis with a subjacent basal lamina is reestablished from the borders of the wound to its inner portion. 5 At this stage, there is a deposition of the matrix and subsequent change in its composition. 14 With the closure of the wound, type III collagen undergoes degradation, and synthesis of type I collagen increases.
Throughout the remodeling, there is a reduction in the hyaluronic and fibronectic acid, which are degraded by cells and plasmatic metalloproteinase, and the growing type I collagen expression mentioned above is concomitantly processed. received the specific name of myofibroblasts. 6, 27 Myofibroblasts, according to Calin et al. 27 , acquire some contraction properties from smooth muscle cells, moving closer to the borders of the wound and becoming responsible for its contraction.
In this manner, the referent cells present well-developed bands of contractible microfilaments composed of actin. These remain joined through communication junctures, and their cytoplasmatic filaments of actin are connected by integrin receptors to the fibronectin fibrils and to collagen I and III of the extracellular matrix. 1, 14 It is important to note that the myofibroblasts are the main producers of the extracellular matrix in processes of fibrosis. 31 According to Midwood et al. 34 and Badylak 35 The biological process that occurs in the epithelial-mesenchymal transition makes it possible for a polarized epithelial cell to undergo molecular changes, acquiring a mesenchymal phenotype, with migratory capacity tthrough the extracellular matrix, resistance to apoptosis, and increase in the production of the components of the matrix. resulted in an increase in cell mobility in the extracellular matrix and in the metastatic potential of prostate cancer. Though these alterations have been described in the tumor microenvironment, such results can be observed in the healing process as well. 39, 40 Three types of epithelial-mesenchymal transition are known. Type I occurs when the tissues are constructed during embryogenesis, as can be seen in the dermal fibroblasts of the connective tissue, which provides determining signs for positioning, types of skin, and other skin appendages that will differentiate themselves into the overarching epidermis. 5 The epithelial-mesenchymal transition also occurs in adult tissues in reaction to the remodeling and to fibrosis (type II). 38 The metastatic process (type III) includes carcinoma cells that undergo phenotypical conversion and acquire mobility, using the epithelial-mesenchymal transition program, which normally serves to generate adult fibroblasts. In addition, according to Sicklick et al., 44 there are hypotheses that microfibroblasts can produce the Hedgehog ligand, a transmembrane protein that also controls tissue construction and remodeling, regulating the viability and migratory activity of various responsive cell types to the referent ligand. The Hh pathway can be initiated, according to Omeneti et al., by autocrines, paracrines, and endhocrines. 51 The Hh ligands are synthesized and undergo autocatalysis to generate an N-terminal fragment, which is modified by the addition of cholesterol and palmitate, before being released into the extracellular space. 52 The activation of the hedgehog signaling pathway is performed by the connection of one of the family members in the 12-pass receptor in the membrane, called Patches (Ptch). This work was associated with a 7-pass co-receptor in the membrane, called
HEDGEHOG SIGNALING PATHWAY
Smoothened (Smo). 53 In the absence of the hedgehog ligand, the Ptch receptor inhibits the Smo co-receptor, which remains in vesicles at the base of the primary cilium and, therefore, far from the transcription factors of Gli-1, 2, and 3, which are abundant on the surface of this organelle. 52 This forces the Gli-3 to be transported through microtubes to the proteasome, where it is partially degraded, forming a Gli-3 repressor fragment that enters the nucleus and restricts the transcription of the target genes involved in differentiation, survival, and cell proliferation.
The activation of Smo, through inhibition mediated by Ptch, inhibits the proteolytic processing of Gli-2 and Gli-3, in turn releasing the product for transcriptional activation. 43 By contrast, when Hh is connected to Ptch, the internalization of this receptor occurs, releasing the Smo co-receptor, which migrates to the top of the primary cilium, where it activates the Gli family of transcription factors. This includes the Gli-1, 2, and 3, which migrate to the nucleus, activating the transcription of this pathway's target genes. 47 The disorders of development in the hedgehog signaling may well be due to inactivation or overactivation. Teglund & Tofgard 48 (2010) described that the inappropriate activation of hedgehog signaling contributes to various types of cancer and syndromes. Luo et al. 54 showed that the activity of Sonic hedgehog 
